The need to consider aqueous and sorption reaction kinetics and microbiological processes arises in many subsurface contamination problems. By incorporating these processes to the TOUGH family of codes, more complex problems involving multiphase fluid and heat flow, as well as geochemical interaction, can be addressed. Xu (2007, this issue) presents a formulation for incorporating kinetic rates among primary species into mass-balance equations, and proposes a general multi-region model for hydrological transport, coupled with microbiological and geochemical processes, to handle the effects of heterogeneity. This author shows that the relevant simulation results are consistent with data from a published column experiment of denitrification and sulfate reduction. Numerical dispersion is a common problem that is encountered when modeling contaminant transport in multiphase systems using coarse, multidimensional regular or irregular grids. Wu and Forsyth (2007, this issue) investigate several total-variationdiminishing schemes by testing them with T2R3D, one of the TOUGH family of codes.
They present an application to demonstrate that these schemes are able to effectively reduce numerical dispersion.
Recharge into granitic bedrock under a melting snowpack is investigated as part of a study designed to understand hydrologic processes involving snow at Yosemite National Park in the Sierra Nevada Mountain of California. Field tests have been performed in the park, and a variety of data sets have been gathered. Flint et al. (2007, this Numerical simulators are playing an increasingly important role in advancing our understanding of flow and transport processes in the subsurface. For many application problems, it is desirable to employ a single family of codes (such as the TOUGH family of codes) with capabilities to handle a range of physical, biochemical, and ecological processes and their interactions. It is our hope that this collection of articles will help the modeling community in exploring a variety of possible subsurface applications of the TOUGH family of codes. Finally, although it may be considered common sense, we would like to emphasize that simulation results from any numerical model (or simulator) are useful only when the model is carefully validated with data collected at appropriate scales, and only when the model is able to capture the key physical mechanisms for the flow and transport processes under consideration.
